Abstract. The σ(600) and κ(900), observed in the phase shift analyses [1, 2] , satisfy rather well the mass and width relation predicted by the SU(3)LσM and the SU(3)LσM with the vector and axial-vector meson nonets, and deserve to be the members of scalar σ-nonet, together with the observed resonances a 0 (980) and f 0 (980), as a chiral partner of pseudoscalar π-nonet. In the phase shift analyses an introduction of repulsive background phase δ BG is essential, whose origin has a close connection to the λφ 4 interaction in LσM. It is argued that the members of this σ-nonet, "Chiralons," have different properties and should be discriminated from the conventional 3 P 0 -qq-scalar nonet.
(Properties of σ/κ and Linear σ Model) The σ(600) and κ(900) are observed by the reanalyses [1, 2] of ππ and Kπ phase shifts, respectively. Here their properties in relation to the SU(3) chiral symmetry is examined. In the low energy region, where the structure of composite meson can be neglected, the linear σ model(LσM) may be valid. In terms of matrix notation B ≡ σ + iφ( σ ≡ λ i σ i / √ 2 and φ ≡ λ i φ i / √ 2 denoting scalar and pseudoscalar meson nonet, respectively), the Lagrangian of SU(3)LσM [5, 6] is
where represents the trace, and the form of f (= diag{f n , f n , f s }) guarantees the PCAC. The six model parameters contained in Eq.(1) are determined by the masses of π, η, η ′ , σ and κ, and the decay constant f π , and then we can predict the properties of scalar mesons, given in Table 1: 1 The predicted widths of σ and κ are consistent to the experimental values. Thus σ(600) and κ(900) have plausible 
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FIGURE 1. ππ and Kπ scattering diagram in LσM
properties as the members of the scalar nonet in LσM. The predicted properties of the other members, δ(I = 1) and σ ′ (ss), are close to those of a 0 (980) and f 0 (980). Thus, it may be plausible to regard the σ(600), κ(900), a 0 (980),and f 0 (980) as being the members of the scalar nonet forming with the members of π-nonet the linear representation of the SU(3) chiral symmetry.
(repulsive core and λφ 4 term) In our phase shift analyses the repulsive background phase shift of hard core type δ BG introduced phenomenologically plays an essential role. The origin of this δ BG seems to have a close connection to the λφ 4 -interaction in LσM [4] : It represents a contact zero-range interaction and is strongly repulsive, and has plausible properties as the origin of repulsive core. In the following we shall make a tentative theoretical estimate of the core radii in the framework of LσM: The diagrams for the ππ and Kπ scattering amplitudes in the tree level, are given in Fig. 1 . The scattering T matrix consists of a resonance part T R and of a background part T BG . The T BG corresponds to the contact λφ 4 interaction and the exchange of relevant resonances. This T BG has a weak s-dependence in comparison with that of T R . We regard them as Kmatrix (K R ≡ T R , K BG ≡ T BG ,) and unitarize them separately by S = A S A [2] ;
We estimate the theoretical core radius at the resonance energy by the formula, r theor c
s=m R , and the results are given in Table 2 . They seem almost consistent to the experimental values obtained in the phase shift analysis [2] .
(Why σ and κ have been overlooked) According to the above analysis the σ(σ ′ ) consists almost of nn-(ss-)component, and I take the SU(2)LσM for simplicity. The 
where in the last side the O(p 2 ) Tomozawa-Weinberg amplitude and the O(p 4 ) (and higher order) correction term are left. As a result the derivative coupling property of π-meson as a Nambu-Goldstone boson is preserved. In this sense the λφ 4 -interaction can be called a "compensating" interaction for σ-effect. The essential point in our phase shift analyses is a strong cancellation between the positive δ σ (δ κ ) and the negative δ BG , as shown in Table 1 in the contribution to this conference [1] , which corresponds to the Eq. (2) in LσM.
In the conventional Breit-Wigner formula a non-derivative σππ-coupling, accordingly a non-derivative effective ππ-interaction, is supposed without consideration on the "compensating" repulsive interaction. This seems [4] to be a reason why σ (and κ) has been overlooked in most of the ππ [8] (and Kπ) phase shift analyses.
(Related problems) An investigation of the properties of the scalar σ-nonet with a wide scope is done by using the "super" Lagrangian [5] , where the vector(ρ-) and the axial-vector(a 1 -) meson nonets are included consistently to the vector meson dominance . The eight new parameters in addition to the six parameters in Eq.(1) are appeared in this scheme. In Table 3 , the theoretical values of 21 quantities( including f π and f K ) are given in comparison with the experimental values. The obtained values of scalar meson properties are quite close to those in the original LσM, Eq.(1). Thus now it becomes more plausible than before that the σ(600), κ(900), δ(980)(=a 0 (980)) and σ ′ (980)(=f 0 (980)) form the chiral scalar-nonet, which was first suggested in ref. [7] .
It should be noted that the σ is now directly observed in the production processes as shown in the contribution to this conference [3] . Thus, the conventional argument [9] against the validity of LσM and the existence of σ-meson in the framework of chiral perturbation theory(ChPT), which is based only on the indirect experiments concerning a much lower energy region than m σ , is not appropriate. The parameters in LσM are determined through the physics in resonance energy region, and the related low energy quantities are predicted with no free fitting parameters, quite
